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1 DECchip 21040 Overview 

The DECchip 21040 Ethernet LAN Controller (21040) supports the pi 
controller interconnect (PCI) hus. It provides a glueless conneoiiaji to tl 
and adapts easily to most other standard buses. The 21040 
Ethernet connection to the twisted-pair (TP) interface ancLwachmenE 
interface (AUI). 






1.1 General Description 

The 21040 interfaces with the PCI using on-chip 
(CSRs), and a shared PCI memory area that is s< 
initialization. This minimizes the processor involve" 
during normal reception and transmission, 
compliant. Bus traffic is also minimized bT^nte: 
and by automatically retransmitting coljjiB frame 
a fetch from PCI memory. 

On the network side, the 21040 provnfc^n j^^^d a twisted-pair interface, 
enabling a low chip count connectira t^^^wo niost popular Ethernet 
interfaces. The 21040 can sust^B^™^miSfc^or reception of minimal-sized 
back-to-back packets at full lii^speeofc^ an interpacket gap (IPG) of 9.6 
microseconds. It is also cao^lBQf funcu^^^g in a full-duplex environment. 


at^s registers 
ing 

21040 operation 
evision 2.0- 
i runt frames 
out needing to repeat 
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1.2 


DECchip 21040 Microarchitecture 

The following list describes the microarchitecture components, and 
shows the 21040 microarchitecture. 

• PCI interface—Includes all interface functions to the P' 
interconnect control signals; executes PCI direct-mem; 

I/O transactions. 


DMA—Dual receive and transmit controller; su 
32 longwords; handles data transfers between 
memory. 

FIFOs—Dual 256-byte FIFOs for receive and t: 
packet deletion (runt packets or after a j 
after a collision on transmit. 



TxM—Handles all CSMA/C 
transfers data from transmit 
for transmission. 

RxM—Handles all CSMA/C 
from the SIA to the receivi 

SIA—Performs physic. 
lOBASE-T functions 
functions. ^ 





bursn^^p to 
y anIRn-chip 


orts automatic 
t retransmission 


pi transn^^operations and 

rial interface attachment (SIA) 

tions and transfers the data 


implements the AUI and 
he Manchester encoder and decoder 


"arrier-sense multiple access with collision detection 
Media access control 
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1.3 Features 

The 21040 has the following features: 

• Offers a single-chip Ethernet controller for PCI local 

- Provides glueless connection to PCI hus 

— Contains on-chip integrated attachment unit inter 
lOBASE-T transceiver 

Supports full-duplex operation 

Provides clock speed up to 33 megahertz, wit 
master operation 

Enables powerful on-chip DMA with p: 
providing for low CPU utilization 

Implements unique, patent-jl^ding 
channels preventing underflow o: * 

Contains two large (256-hyte2 

Supports either hig or litti 

Implements JTAG-com^ 

Provides full suppor 

Offers a unilj^, pate 



ited burst size 

rration between DMA 
optimized for full-duplex 

and transmit FIFOs 



ring 

test aS8®i port with boundary-scan pins 
IEEE^®iL3, ANSI 8802-3, and Ethernet standards 
solutio^^o Ethernet capture effect problem 



_ idress filtering modes 

ressi^^: 

Ite^fcipulticast addresses and one perfect address or 
ejpd ^ysical addresses and multicast addresses 
— . Ii^krs^Perfe®filtering 

ivide^^hi|J^PM interface for Ethernet ID address ROM 
^rts three LEDs: network activity, LinkPass, and AUI/IOBASE-T 
EnaBI utomatic detection and correction of lOBASE-T receive polarity 
Provides external and internal loopback capability 

Implements low power, 3.3 V complimentary metal oxide semiconductor 
(CMOS) device, interfaces to 5.0 V or 3.3 V logic 
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2 Pinout 


ective 



The tables in this section provide a description of the pins and their 
signal definitions. Table 1 lists the tables in this section. 

Table 1 Index to Pinout Tables 

For this information ... 

Pin cross reference by logic signal 
Pin cross reference by power signal 
Quick pin reference 
Input pin reference 
Output pin reference 
Input/output pin reference 
Signal functions 
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Figure 2 DECchip 21040 Pinout Diagram (Top View) 
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2.2 Quick Pin Reference 

Table 2 provides a pin cross reference listed by logic signal name, 
provides a pin cross reference listed by power signal name. Tajj 
pin reference that defines the logic signals. 

Table 2 DECchip 21040 Pin Cross Reference by Logic S' 


Signal 


Location 




Rm 

'D- 

.UI_TD+ 

^UI_TP 

C_BE_L[00] 

C_BE_L[01] 

C_BE_L[02] 

C_BE_L[03] 

CLK 

DEVSEL_L 

EXT_CLSN 

EXT_RCLK 

EXT_RX 

EXT_RXEN 

EXT_TCLK 

EXT_TX 

EXT TXEN 


76 


101 


68 

65 
67 

66 

63 

64 
62 


(continued on next page) 


7 







Table 2 (Cent.) DECchip 21040 Pin Cross Reference by Logic Sig 
Signal 


AD[24] 

AD[25] 

AD[26] 

AD[27] 

IRDY_L 

IREF 

PAR 

PERR_L 

REQ_L 

RST_L 

SCLK 

SDIN 

SERR_L 

SRST 


STOP L 


Location 

19 
18 
16 
15 

116 
95 
117 
112 
114 

103 
106 

104 
111 

105 


118 


Location 


FRAME_L 
GNT_L 
IDSEL 
INT_L 
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Table 3 DECchip 21040 Pin Cross Reference by Power Signal 


Signal 

VDD (3.3 V) 


VDD_CLAMP 
VDDAC (3.3 V) 


Location 

1, 14, 25 
39, 51, 70, 73 
80, 83, 91, 99 
110, 113, 119 
102 
92, 94 


Signai 

VSS (GND) 


Locatifl 


Table 4 lists a functional description of eacl|tfH| H^uffals. These 
signals are listed alphabetically. The funcl^^al^ a^^^ach pin is listed 
in Section 2.4. 



30, 3I7 
42, 45, 48, 541 
69, 79, 84 
89^, 96, 100, 
, 120 


The following terms describe the ^0^ pin? 

• Address phase 
The address and appropriajj 

• Data phase 

Data and the appropr nable ^de are driven during this cycle. 


All pin nam x are only asserted low. 



^re driven during this cycle. 


crihSFthe abbreviations used in the tables in this 
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Table 4 Quick Pin Reference 


Signal 


Type Description 


AD[31:00] 


I/O 


32-bit multiplexed PCI address and d^il 
and data bits are multiplexed on the Atie piT 
the first clock cycle of a transactio nWw f31:001 coirF 
physical byte address (32 bits). Du^^B|ubsequent clocl 
cycles, AD[31:00] contain data. A 210 ^^m£ transactioi 
consists of an address phase by^^fc|r more d^ 

phases. The 21040 support^^ro^^bd and^^fe hursts. 
Little and hig endian byte ATerinsKBhP liged. 


AUI_CD- 

AUI_CD+ 

AUI_RD- 

AUI_RD+ 

AUI_TD- 

AUI_TD+ 

AUI_TP 


Attachment unit interface 
negative data. 

Attachment unit i: 
positive data. 

:q^^t unil 


Attach: 

data. 


i\i^ollisBWrifferential 
on differential 
rface receS^differential negative 


Attachment 


Bceive differential positive data, 
fece transmit differential negative 

erface transmit differential positive 


nit interface and twisted-pair select line, 
en assei^^khigh, the attachment unit interface is 
ed. When asserted low, the twisted-pair interface is 



C_BE_L[03:00]^*^ 


ts 0 fHFough 3 of the bus command and byte enable 

_^Bus command and byte enable are multiplexed on 

the^Bime PCI pins. 

ring the address phase of the transaction, C_BE_L[03:00] 
ovide the bus command. 

During the data phase, C_BE_L[03:00] provide the byte 
enable. The byte enable determines which byte lines carry 
valid data. For example, C_BE_L[00] applies to byte 0, 
and C_BE_L[03] applies to byte 3. 

In all initiator and I/O operations, C_BE_L[03:00] contain 
a value equal to a longword hexadecimal value of 0. In 
configuration operations, C_BE_L[03:00] can contain any 
value; 21040 supports byte, word, and longword operations. 

(continued on next page) 
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Table 4 (Cont.) Quick Pin Reference 


Signal 


Type Description 


CLK 


DEVSEL_L I/O 




of the 
ator of 
to assert 
e access. To 
in a medium 
does not assert 
, then the 21040 


EXT CLSN I/O 


EXT RCLK I/O 



The clock provides the timing for the 
transactions. All the other bus signa 
the rising edge of CLK. The clock 
megahertz and 33 megahertz. 

Device select is asserted whe: 
current bus access. When 
the current bus access, it 
DEVSEL_L within 5 bus c; 
accomplish this, the 21040 
speed (within two bij^^des). I: 

DEVSEL_L within J^P^^iired 
aborts the cycle. 

Collisioj^etect^fc^^t signals^Bbllision occurrence on 
the EtnUnet cabl^^k^e 21040. It may be asserted and 
deasserted i^bjchroiS^||^to the receive clock by the 
external 

t to the AUI/TP LED. The LED is 
This pin can be used for SIA 

_pck or tffw pin carries the recovered receive 

^)ck sT5B|^ by an external SIA. During idle periods, the 
LK pir^^^be inactive. This pin can be used for SIA 
g features. 

Rec^^^ata or test pin carries the input receive data 
Lom ^Pexternal SIA. The incoming data should be 
ronous with the RCLK signal. 

ThiiS^in also outputs to the LinkPass LED. In lOBASE-T 
pde, when LinkPass is detected, the LED is asserted 
a period of at least 300 milliseconds. In AUI mode, if 
CSR12 bit 1 is asserted indicating no carrier, the LED is 
deasserted for a period of 300 milliseconds. This pin can 
be used for SIA testing features. 

(continued on next page) 
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Table 4 (Cont.) Quick Pin Reference 


Signal 


Type Description 


EXT RXEN 


I/O 


EXT TCLK 


EXT TX 


EXT_TXEN 


FRAME L 


I/O 


I/O 


GNT L 


Receive enable or test pin signals acti 
cable to the 21040. It is asserted whi 
present on the Ethernet cable and 
end of a frame. It may be assertei 
asynchronously to the receive clock (R< 
SIA. 

This pin also interfaces wf 
When any activity is detec 
asserted for a period of at 
can be used for SIA testing feat 


Transmit clock or 
supplied by an exi 
active, ^us pi: 

TransmirdaM or t 
from the 21' 
signal. This pIT^fc^be 





activity LED. 
the LED is 
bnds. This pin 


ransmit clock 
g clock must always be 
A testing features. 


the serial output data 
s synchronized to the TCLK 
for SIA testing features. 


Trans^pi^^j^e oi^B^in signals the 21040 transmit- 
in-pr^^ess CT^^xtemal SIA. The pin is also used for 

ting feaS^^ This pin can be used for SIA testing 

cle fra^fc^driven by the 21040 (bus initiator) to 
icate th^^^nning and duration of an access. When 

_E_L asserts, it indicates the beginning of a bus 

traiH^lion. While FRAME_L is asserted, data transfers 
ntimS^When FRAME_L is deasserted, it indicates that 
ext data phase is the final data phase transaction. 

Bus'^ant asserts to indicate to the 21040 that access to 
e bus is granted. 

riitialization device select asserts to act as a chip select 
during configuration read or write transactions. 

(continued on next page) 
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Table 4 (Cont.) Quick Pin Reference 


Signal 


Type Description 


INT L 


0/D 


IRDY_L 


I/O 


Interrupt request asserts when one of^ 
of CSR5 sets and causes an interrupti 
corresponding mask bit in CSR7 is, 
deasserts by writing a 1 into the ap 

If more than one interrupt bi^ 
then the host clears only th 
acknowledged, INT_L deasj 
asserts again. This procesi 
are acknowledged. 





in shoul 


0SR5, 
was 
cle Tnd then 
1 interrupts 

ed up by an 


initiator’s ability to 
the transaction. 


any clock when both IRDY_L 
re asserted. Wait cycles are 
and TRDY_L are asserted 


When deasserted, tl 
external resistor. 

Initiator ready 
complejjA^i 

A data pha^ 
and target ri 
inserted un til 1> 
toget 

he 2]^^fc^th^us initiator, IRDY_L is asserted 
^rite op^fcwns to indicate that valid data is 
ADiSldW)]. During read operations, the 21040 
sertsT^KLL to indicate that it is ready to accept data. 

ce input for the analog phase lock loop 

arit^^fcalculated by the 21040 as an even parity bit for 
AD[^:00] and C_BE_L[03:00] lines. 

Du^^ address and data phases, PAR is calculated on all 
e AD and C_BE_L lines whether or not any of these lines 
ry meaningful information. 


Parity error asserts when a data parity error is detected. 

When the 21040 is the bus initiator and a parity error 
is detected, the 21040 asserts both CSR5 bit 13 (system 
error) and CFCS bit 9 (SERR_L enable) and completes the 
current data burst transaction, then stops its operation. 
After the host clears the system error, the 21040 continues 
its operation. 

When the 21040 is the bus target and a parity error is 
detected, the 21040 asserts PERR_L. 

(continued on next page) 
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Table 4 (Cent.) 
Signal 

REQ_L 

RST_L 

SCLK 

SDIN 

SERR_L 


SRST 

STOP_L 


Quick Pin Reference 


Type Description 


O 

I 

O 

I 

0/D 


Bus request is asserted by the 21040 t^3Hl^^fcto3^,bus 
arbiter that it wants to use the bus. 

Resets the 21040 to its initial stat^BB^ signal must 
asserted for at least 10 active PCI cloo^Kcles. When ir; 
the reset state, all output pin^ia^ut im^fciistate and 
open drain (0/D) signals ar^ 




data 


serially shift the 
serial ROM device 


Ethernet address ROM cl 
information into the 21040’ 

Ethernet address RO^ 

Ethernet identifica 
into the 21040. 

If an a^^ss piBBerror is d^Bted and CFCS bit 31 
(detect^Jparity en^^s enabled, then 21040 asserts both 
SERR_L (sy^iig eri^^^u^ CFCS bit 30 (signal system 
error). 

When j^BWress'^Bjtv error is detected, system error 
asser^^w^^Kks afra^he failing address. 

feasserf^BUj^is pin should be pulled up by an 
resistor. 

ess ROM reset provides an asynchronous 
the serial ROM device. 

SllB||dicator indicates that the current target is 
^equS^^e the bus initiator to stop the current transaction. 

^1040 responds to the assertion of STOP_L when it is 
tHi^^s initiator, either to disconnect, retry, or abort. 



|ITAG clock shifts state information and test data into and 
^t of the 21040 during JTAG test operations. 

JTAG data in is used to serially shift test data and 
instructions into the 21040 during JTAG test operations. 

JTAG data out pin is used to serially shift test data and 
instructions out of the 21040 during JTAG test operations. 

JTAG test mode select controls the state operation of JTAG 
testing in the 21040. 

Twisted-pair negative differential receive data from the 
twisted-pair lines. 

(continued on next page) 
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Table 4 (Cont.) Quick Pin Reference 


Signal 


Type Description 


TP_RD+ 

tptd- 

TP TD- - 


TP_TD+ 
TP TD+ + 


TRDY L 


I 

0 

0 

I/O 


VCAP_H 

VDD 

VDDAC 


Twisted-pair positive differential recei^ 
twisted-pair lines. 


Twisted-pair negative differential 
positive and negative differential tra^ 
resistively combined outside tl 
to compensate for intersymlj 
pair medium. 



it data. The 
data outputs i 
.040 ^^fc|aualizatidl 
ence^Mifie twisted- 


Twisted-pair positive diffei^ti; 
positive and negative differmti; 
resistively combine 
to compensate for 
pair medium 

Target 
the currrat 


A data phase 
and initiator 
insen 
togetj 





ta. The 

data outputs are 
ith equalization 
nee on the twisted- 


gent’s ability to complete 
transaction. 


any clock when both TRDY_L 
) are asserted. Wait cycles are 
L and TRDY_L are asserted 


e bus initiator, TRDY_L is asserted 
target on the read operation indicating that 
resent on AD[31:00]. During a write cycle, it 
e target is prepared to accept data. 

input for analog phase lock loop logic. 

pply input voltage. 

t supply input for analog phase lock loop logic, 
up^ies -1-5 volts or -1-3.3 volts reference for the clamp 

Ground pin. 

Crystal oscillator input. 

Crystal feedback output pin used for crystal connections 
only. If this pin is unused, then do not connect it. 
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2.3 Pin Reference Tables 

There are three pin reference tables: 

• Table 5 lists the input pins. 

• Table 6 lists the output pins. 

• Table 7 lists the input/output pins. 

Table 5 Input Pin Reference 


Signal 


Active 

Levei 


AUI_CD- 
AUI_CD+ 
AUI_RD- 
AUI_RD+ 
AUI TP 


GNT_L 

IDSEL 

IREF 

RST_L 

SCLK 


Low 

High 

Low 

High 

High = AUI 
Low = TP 




T^CAP H 


VDD 

VDDAC 

VDD_CLAMP 

XTALl 


High 


High 

High 

High 

High 
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Table 6 Output Pin Reference 


Signal 


Active 

Levei 


AUI_TD- 

AUI_TD+ 

INT_L 

REQ_L 

SRST 

TDO 


Low 

High 

Low 

Low 

High 

Not 

applicable 



Table 7 Input/Output Pin Reference^^ 


Active 

Signal Level ^^^nal 

Active 

Level 


AD[31:00] 

C_BE_L[03:00] 
DEVSEL_L 
EXT_CLSN 
EXT_RCLK 
EXT_RX 
EXT_RXEN 

ext_tcl: 

EXT TX 


EXT TXEN 




High 

Low 

Low 

Not applicable 

Low 

Low 

Low 

Low 


by Function 

e signals according to their interface function. 
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Table 8 Signal Functions 


Interface 


Network 

connection 


AD[31:00], 
GNT_L, 

C BE L|^ 



Function 

Address and data 
Arbitration 

Bus command and byte enable 
Device select 

Error reporting 
Interrupt 
System 

Analog phase loc^oop I 

AUI collision data 
AUIATP select 
AUI transmit 

Crystal os 

Extern^ ® llisioi^^fclCt/test 
^^xterna^^bfcive conti^ 


UI_CD-, AUI_CD+ 

I_TP 

AUI_RD-, AUI_RD+, AUI_TD-, 
AUI_TD+ 

XTALl, XTAL2 

EXT_CLSN 

EXT_RCLK, EXT_RX, 
EXT_RXEN 

EXT_TCLK, EXT_TX, 
EXT_TXEN 

TP_RD-, TP_RD+, TP_TD-, 

TP TD-, TP TD+, TP TD+ + 


3.3-^t and 5-volt supply input VDD, VDDAC, VDD_CLAMP 


JTAG test operations 
Address ROM 


TCK, TDI, TDO, TMS 
SCLK, SDIN, SRST 







3 Electrical and Environmental Specifications 


•ecifications oBthe 


This section contains the electrical and environmental specifications 
21040. The test conditions for the specified values are as 
otherwise indicated: 

Temperature (Ta): 70°C 

Power supply voltage (VDD): 3.3 V 

Power supply voltage (VDDAC): 3.3 V 

Reference voltage (VDD_CLAMP): 3.3 V or 5. 

Ground (VSS): 0 V 

3.1 Voltage Limit Ratings 

Table 9 lists the voltage limit ra|^^i 

Table 9 Voltage Limit Ratings 


?s. 


Parameter 


Power supply voltage 
VDD_CLAMP (5.0 V) 
VDD_CLAMP (3.3 V) 
ESD protection v^^ge 





Maximum 


+3.465 V 
+5.25 V 
+3.465 V 
2000 V 


Caution 


Stresses 
can ca 
or mi: 
of thi 




aximum or less than the minimum ratings 
mage to the 21040. Exposure to the maximum 
s for extended periods of time lessen the reliahility 
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3.2 Temperature Limit Ratings 

Table 10 lists the temperature limit ratings. 


Table 10 

Temperature Limit Ratings 

I 

Parameter 

Minimum 

Maximun^ 


Storage temperature 
Operating temperature 


-55°C 

0°C 


Caution 


Stresses greater than the maximum or 1 tl!^k|iflliium ratings 

can cause permanent damage to the 2H . ra^k|ur^to the maximum 
or minimum ratings for exteq^ed pe^J if tim^^^en the reliability 
of the 21040. 
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3.3 Supply Current and Power Dissipation 

The values in Table 11 are estimates based on a PCI clock frequency 
33 megahertz and a network clock frequency of 10 megahertz. 

Table 11 Supply Current and Power Dissipation 


Symbol Conditions 


Typical 


IDD VDD=3.465 V, Ta=70 C 

Power VDD=3.465 V, Ta=70 C 


160 

0.52 


3.4 PCI Bus Electrical Specifications 

This section contains information about el 
PCI. ^ 


3.4.1 


PCI I/O Voltage Specifications 

The 21040 meets the I/O voltage specT 


Table 12 I/O Voltage Specific 


Category 




sties for the 21040 


in Table 12. 


Levels 


PCI Ou!1^ 

PCI Input 

^fc^pplicable 

0.8 V 

Noropplicable 

2.0 V 

0.55 V 

Not applicable 

*2.4 V 

Not applicable 

-2 mA 

Not applicable 

+/-10 pA 

Not applicable 

Not applicable 

5.6 V 

8 pF 

8 pF 


istors must have 3 milliamps low output current. Signals requiring 

'g framej, trdy_l, irdyj, devselj, stop_l, serrj, and perr_l) must 


















3.4.2 PCI Reset 

PCI reset (RST) is an asynchronous signal that must he active for 
10 PCI CLK cycles. Figure 3 shows the PCI reset timing characteri ^and 
Table 13 lists the PCI reset signal limits. 

Figure 3 PCI Reset Timing Diagram 

PCI CLK 


PCI RST 


10 Cyc les ^ 

Internal Reset J 


Internal clkA 
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3.4.3 PCI Clock Specifications 

The standard clock frequency range for the PCI is between 16 
and 33 megahertz. Figure 4 shows the PCI clock specification timing 
characteristics, and Table 14 lists the frequency-derived clocks 

Figure 4 PCI Clock Specifications Timing Diagram 

Thigh 


2.0 V 


0.8 V 



Table 14 PCI Clock Specifications 
Symbol Parameter 

Tcycle Cycle time 

Thigh CLK high time 

Tlow CLK low timd^^ 

Tr/Tf CLK slev^te^ 

^Rise and fall times are specifii 


edge rate measured in V/ns. Parameter design guarantee. 
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3.4.4 Other PCI Signals 

Figure 5 shows the timing diagram characteristics, and Table 15 lis e other 
PCI signals. 

Figure 5 Timing Diagram for Other PCI Signals 


1.5 V 


Clk 



Output 


Input 


Table 15 Other PCI Sign^s 
Symbol Parameter 


Tval 

Ton^ 

Toffi 

Tsu 

Th 


CLK-to-sig: 
delay 

Float-to-active dela* 
from CL! 

Active-t^Pbat 
from C 




sigAflfalid 
tim^ 


rval 

(minimum) 
7 ns 


28 ns 


nloadeo 
ime 


hold time 0 ns 

put rise - 


Unloaded output fall 
time 


2 ns 
2 ns 


0.4 V to 2.4 V 
2.4 V to 0.4 V 


ign guarantee. 
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3.5 Serial Interface Attachment DC Specifications 

Table 16 lists the dc specifications for the external SIA, AUI, and tv i-pair 
parts of the SIA. 


Tablets SIA DC Specifications 

Symbol Definition 
Externai SIA Interface Pins 

Voh Output high voltage 

Voi Output low voltage 

Vjij Input high voltage 

Vfl Input low voltage 

loz Maximum tristate output 

leakage current 


AUI Pins 


Vod Transmit differential output 

voltage (AUI_TD±) 

Vodi^ Transmit differential output 

voltage (AUI_TD±) 

lodi^ Transmit differenti^||utput 

current (AUI_TD±)^^ 


Conditions 




(continued on next page) 


25 


















Table 16 (Cont.) SIA DC Specifications 

Symbol Definition 


Conditions 


Minimum 


Maximum 


AUl Pins 


Vasq+l 

Differential positive squelch 
threshold (AUI_RD±) 

Vasq-1 

Differential negative squelch 
threshold (AUI RD± and 
AUI_CD±) 

V„du^ 

Transmit differential output 
undershoot voltage on return to 
zero (AUI_TD±) 


78J7 termination 


Twisted-Pair Interface Pins 

Vtoh Output high voltage (TP_TD± 

and TP_TD±±) 

Vtoi Output low voltage (TP_TD± and I, 

TP_TD±±) 


Vtsq+^ Differential positive 

threshold (TP_RD±) 

Vtsq-^ Differential negative 

threshold (TP_RD±) 

Vtdif^ Differential input voj 

(TP_RD±) 4 


^Parameter design guara: 


3.6 Serial Interface Att! 

This sectic 




leriWlmlng 

lA timing limits. 
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3.6.1 External SIA Mode Timing—Transmit 

Figure 6 shows the external SIA transmit timing characteristics, an hie 17 
lists the external SIA transmit timing limits. 

Figure 6 External SIA Mode Timing Diagram—Transmit 


EXT TCLK 


EXT TX 
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3.6.2 External SIA Mode Timing—Collision 

Figure 7 shows the external SIA collision timing characteristics, an he 18 
lists external SIA collision timing limits. 

Figure 7 External SIA Mode Timing Diagram—Collision 


EXT CLSN 



Table 18 External SIA Mode Timing—CoUjfiion 


Symbol 


Definition 
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3.6.3 External SIA Mode Timing—Receive, Start of Packet 

Figure 8 shows the external SIA timing characteristics in receive 
of packet. 


Figure 8 External SIA Mode Timing Diagram—Receive, Si 


start 


EXT RCLK 


EXT RX 



EXT RXEN 


MLO-010334 


3.6.4 External SIA Mj^de TinA^—End of Packet 

Figure 9 shdw®yae e^^^^ SlS^tning characteristics in receive mode, end of 
packet; and Tabra^^ist^^^^xternal SIA timing limits in receive mode, end 
of packet. 
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Figure 9 External SIA Mode Timing Diagram—Receive, End of Paoitet 


EXT RCLK 


EXT_RX g|j ^ BIT N 
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3.6.5 Internal SIA Mode AUl Timing—Transmit 

Figure 10 shows the internal SIA transmit timing characteristics fo: 
and Table 20 lists the internal SIA transmit timing limits for the AU^ 

Figure 10 Internal SIA Mode AUl Timing Diagram—Trans 


I 1 I 0 

I I I 

^WVl/Y 
































3.6.6 Internal SIA Mode AUl Timing—Receive 

Figure 11 shows the internal SIA receive timing characteristics for 1 UI. 

Figure 11 Internal SIA Mode AUl Timing Diagram—Receive 

Tudm Tudl* 


AUl RD+/- 


“V 


Tudo 
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3.6.7 Internal SIA Mode AUl Timing—Collision 

Figure 12 shows the internal SIA collision timing characteristics for^ AUI, 
and Table 21 lists the internal SIA collision timing limits for the AUL’ 

Figure 12 Internal SIA Mode AUI Timing Diagram—Coilision 


AUI CD+/- 


Tuco 






Tucm 



Table 21 Internal SIA Mode AUI Timing 


Symbol 


Definition 


Tudo 

Tudm 

Tudf 

Tuco 

Tucm 


AUI_RD+/- start of frame puls' 

AUI_RD+/- delay between o] 
squelch crossings not reco: 
of packet 

AUI_RD+/- delay from 
crossing recojmized 

AUI_CD+/-^Krt. 

AUI. 
crossings 
collision 




AUI_CU^^lay^ 

crossj^Bl^^kKsd ^ 



last squelch 
of collision 


150 
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3.6.8 Internal SIA Mode 10BASE-T Interface Timing—Transmit 

Figure 13 shows the internal SIA transmit timing characteristics fdta e 
lOBASE-T interface, and Table 22 lists the internal SIA transmit limil 

Figure 13 Internal SIA Mode 10BASE-T Interface Timing 

I I I 

I 1 I 0 I--- 

I I I 

AAAA/\ 
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Table 22 Internal SIA Mode 10BASE-T Interface Timing—Transmit 


Symbol 

Tpdp 

Tpdr^ 

Tpdfi 

Tpdmi 

Tpdc 

Tped 

Tpen 


Definition 

TP_TD+, TP_TD- propagation delay 
from XTALl fall 


TP_TD+, TP_TD++, TP_TD-, TP_TD-2 

rise time 

TP_TD+, TP_TD++, TP_TD-, TP_TD-2 

fall time 


TP_TD+, TP_TD++, TP_TD-, TP_TD- 

rise and fall time mismatch (not shown) 

TP_TD+ to TP_TD-and TP_TD- to 

TP_TD++ delay 

TP_TD+/- end transmit delimiter length 

TP_TD++/-end transmit deliAter 

length 


Minimum Maximum 


^Parameter design guarantee. 




35 












3.6.9 Internal SIA Mode 10BASE-T Interface Timing—Receive 

Figure 14 shows the internal SIA receive timing characteristics for’ 
lOBASE-T interface, and Table 23 lists the internal SIA receive limitl nr 
the lOBASE-T interface. 

Figure 14 Internal SIA Mode 10BASE-T Interface Timing Diagra 


Tsn 


TP RD+/- 


Tsf 


Tdm 


Tdf 



Table 23 Internal SIA Mode 10BASE-T 


Symbol 

Definition 


^Whimum 

Maximum 

Units 

Tsn 

TP RD+/- start of fraw 

Kpulse 

15 

20 

ns 


during smi 

TP_RD^maxii 
opposiffl^Bl^lch cl 
smart squi 

TP_RD+/- del^ 
squelch 
end 



een oj^site 
cognized as 

last squelch 
s end of packet 


140 


150 








































3.6.10 Internal SIA Mode 10BASE-T Interface Timing—Idle Link Pulse 

Figure 15 shows the internal SIA idle link pulse timing characteristi 
lOBASE-T interface, and Table 24 lists the internal SIA idle link pulsl 
for the lOBASE-T interface. 

Figure 15 Internal SIA Mode 10BASE-T Interface Timin 
Pulse 
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TP TD++ 
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3.7 Ethernet ID Port Timing 

Figure 16 shows the Ethernet ID port timing, and Table 25 lists the' 
ID port limits. 


Figure 16 Ethernet ID Port Timing Diagram 


ernet 



38 
































3.8 JTAG Boundary Scan Timing 

Figure 17 shows the JTAG boundary scan timing, and Table 
interface signal timing relationships. 


Figure 17 JTAG Boundary Scan Timing Diagram 

Tck_cycle 

—► 

Tck f 


Tck r 
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Table 26 JTAG Interface Signal Timing Relationships 
Symbol 


Parameter 


Minimum 


Maximum 


Tms_s 

TMS setup time 

20 

Tms_h 

TMS hold time 

5 

Tdi_s 

TDI setup time 

20 

Tdi_h 

TDI hold time 

5 

Tdo_d 

TDO delay time 

- 

Tck_r^ 

TCK rise time 

- 

Tck_f 

TCK fall time 

- 

Tck_cycle 

TCK cycle time 

90 



^Parameter design guarantee. 


Mechanical Specifications 

The 21040 is contained in a 1 
lists the mechanical specificat 
of the 21040. 
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Technical Support, Ordering, and Associated Literature 


This section describes how to obtain DECchip information ami 
support, as well as how to order DECchip products and assq^dtec 

Calling the DECchip Information Line for Information anA^hnical Suppd 

Call the DECchip Information Line for information and tecn^^^support: 

United States and Canada 1-800-332-2717 (1^^^^^^-2'i 
TTY (United States only) 1-800-332-2515 (tJ500-®|^5X5) 

Outside North America +1-508-568-6868 

Ordering DECchip Products 

To order the DECchip 21040 Ethernet L. 

21040 Evaluation Board Kit, contact yo 
working with your sales represei^tive, 
discounts and volume pricing. 

You can order the following DECchip 



I or the DECchip 
ales office. When 
to take advantage of 


Product 

DECchip 21040 
Ethernet LAN Controller ft 

DECchip 21040 E^u ation 




Digital. 


Order Number 


21040-AA 

21A40-01 











Ordering Associated DECchip Literature 

The following table lists some of the DECchip literature that is av£ e. 

For a complete list, and for information about ordering, contact the ^hip 

Information Line. 


Title 


Alpha Architecture Reference ManuaL 

DECchip 21040 Ethernet LAN Controller for PCI 
Product Brief 


DECchip 21040 Ethernet LAN Controller for PCI 
Data Sheet 

DECchip 21040 Ethernet LAN Controller for P' 
Hardware Reference Manual 

DECchip 21040 PCI Evaluation Boa^|^pser 

Connecting the DECchip Ethernet Lj^ 

Network: An Application Note 

Ethernet Address ROM Programmij 
Note 


^To order and purchase the Alpha 
the U.S. or Canada, or contact y£ 
Digital Press books are distribu 




5-N0753-72 
EC-N0737-72 

EC-N3214-72 


ecture Manual, call 1-800-DIGITAL from 

jg ital ofhc^ or technical or reference bookstore where 
by Hall. 












